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drawn into the measuring apparatus and made to occu y 
a volume which is e ual to 79 per cent of that previou s y 
occupied by it. &e difference of pressure from the 
former value is noted. As normal air contains 21 per 
cent oxg en the second pressure will be approximately 

%ch indicates the departure of the oxygen content of 
the sample from that of normal air. 3 mm. pressure- 
difference on the mercury column comes onds with 1 
er cent difference in osygen content anzreadings can 

ge obtained to 3120th of a mm., or 1/60th of 1 per cent. 
The results of a test on a known sample of air (20.42 per 
cent of oxygen) are given. The value obtained by tshe 
use of the apparatus was 20.39 per cent.-J. S. D.i[~i.es]. 

ual to t % e h t ,  and it is the difference between the two 

A METHOD OF MEASURING VISIBILITY. 

BY A. WIQAND. 
[Reprinted from Science Ahst.m.ets. Sort. .. A ,  Aug. 30, 1919, glollu.] 

An instrument is described c.onsisting of seven circular 
trans arent glasses, mounted around a rotatine disc 
attac ed to a frame, which can be fitted over &e ob- 
server’s eye in such a way that the glasses can be brought 
successive1 across the field of view while the eye is 

larly in opacity and are numbered 2,4,6,8,10,12, and 14 
respectively corres ondiiig to the degree of opacity on an 

the axis of the disk carries another transpareiit glass of 
which the opacity is 1 on the same scale, so that an ob- 
server can interpose an opacity correspondin with any 

Dehi te  objects having been select,ed at various known 
distances from the observer, the method of observation 
is to select that transparent glass through which an ob- 
ject can just be seen, and to name as corres oiiding 

next hig er on the scale, through which the ob’ect is 
invisible. Esperiment has shown that on a day o mas. 
visibility the mean opa.city nuniber of the instrument is 
14.3. ’rr a is the o acity number on any occasion, 14.3-n 

for the particular object seen, and (14.3-a)/1, where 2 is 
the distance of the object, is a measure of the lack of 
transparency of the air for unit distance of the object. 
The reciprocal of this, namely, 1/(14,3-a.) is defined as the 
visibility (Sieht) of the air. Cerhhi recautions required 

ration of visibility, and a number of actual observations 
are also iveo, together with a diagram which serves for 

values of a and 1.-B. C. 

sheltered 9 roin stray side-light. The glasses vary regu- 

arbitrary but fixe $ scale. A rotating arm mounted on 

whole number from 1 to 15 between his eye an fi an object. 

ven by the instrunient the number of t R e glass 
Opacity f 
is a measure of the P nck of transparency of the atmosphere 

for making an observation, a list o f causes of deterio- 

the rapi 8; evaluation of the above quantity for different 

1 

LlCiHTNING FIGURES. 

In  Symons’s Meteorologjclcnl Mng:izine for Decemh.r, 
1919, is R note by Jnmes G. Woocl correcting the str.tc- 
ment made by Dr. Newel1 in it note in the October number 
of the same magazine !al)str:icted in Monthly Wenther 
Review, October, 1919, p. 799) relntive to “impressions 
of branches and leax-es“ on tho huninn body due to 
lightning strokes. Such markings itre not unconimon and 
are due to the “ramification of a.n electric discharge.”-- 
0. L. M. 

T H E  TOTAL SOLAR ECLIPSE OF MAY 29, 1919, A T  CAPE 
PALMAS, LIBERIA.’ 

By Dr. Lours A.  BAITER. 

(Author’s abstract.) 

[Dated: Washington, D. C., Der. 6,1919.1 

The dation dt Cape Palmas, Liberia, (lnt. 4’ 22‘ N., 
long. 7” 43.7’ W.) was one of five priiw.ipd stations at 
which magnetic and allied ohservations were carried out 
by the Department of Terrcstrinl Magnetism of t,he Car- 
neaie Institution of Wa~shington in connection with the 
s o L  eclipse of May 29, 1910. ~ \ : o  of these stations, 
Sobral, Brazil, in charge of Mr. D. M. Wise, assisted by 
Mr. A. Thonison, and Cape Palinas, Liberia, in the 
author’s cha.rge, who was assisted by hlr. H. F. Johnston, 
were inside the belt of tot.alitp. A third station, at 
Huayao, Peru, north of the totality belt, wa.s in charge 
of Dr. H. M. W. Edmoncls; the fourtll station south of 
the belt of totality, at  Puerto Desenclo, Argentina., was in 
charme of 3fi. A. Sterling: ancl the fift,li, about 100 miles 
no& of the belt of totality, at  campo, Cameroun, was 
in charge of Mr. Frederick Brow.  Observations were 
also made at a secondary station, Washingt,on, by Nr. 
C. R. Duvnll. 

In adclit,ion to these stations, speciad niagnetic obser- 
vrtt.ions were made at the Department’s maalietic obser- 
vatory at  Watheroo, Western Australia, an$ a t  observa- 
tories all over the globe, both inside and outside of the 
region of visibility of the eclipse. Reports have dready 
been received froin many of these foreign obsorva tories. 
The reports indicate that the magnetic c.onditions were 
iclenl for the detection of a possible ma.gnetic effect of the 
order t,o be expected froin our previous eclipse niagnet.ic 
observat.ions. As soon as the various observatioiis have 
been examined and discussed, a paper will be presented 
before the Society upon the result,s obtained. 

The prime object of the present paper is to give a gen- 
eral account of our espedition to Cn ie Palmas, Liberia, also 
to relate the phenomena ohserred CI uring the total eclipse, 
and the. esperiences encountered en route to Liberia and 
in Liberia itself. 

Toba.lit lasted a t  Cape Palnias about 6 nlinutes and 

the belt of totality. The general inclicntions, a.s the 
eclipse occurred during the rainy season, were t1ia.t Cape 
Pnlmas would not be a suitable station for t,he astroiio- 
mer. However, for the purpose of our investigations, 
it did not matter whether we had a clear sky or not, for n 
magnetic effect will pass through any layer of clouds- 
It happened, however, that in spite of general especta. 
tion, we had clcnr weather, ancl this now for the third 
time, whereas parties at other stat,ions which appeared 
more favorable according to past i~ietwrological records 
were unfortunate. Our observat,ion program included 
inagnetic and electric observatiovs, meteorological obsor- 
vations, shadow band observations, tinies of contacts 
and hot0 aphs such as could be obtained with our 
snial? KoEk cameras. This comprehensive program 
was carried out successfully, excepting the atmospheric- 
electric work which, owing to the deterioration of tho 
dry-cell batteries purchasecl in Engltlncl, had to be 
abandoned. Although I had stationed three observers, 
no shadow bands were observed this time, even greater 

33 secon B s, longer than at any other accessible station in 

~~ 

1 Presented before the Philosophical Society 01 Washington, Oct. 11,1919. 
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precautions havin been taken than at Corona, Colo., dur- 
in the eclipse of une 8,1918, where the were observed. 

%he eclipse of May 29 as observed at ape Palmas, was 
not nearly as dark, in spite of its long duration, as the 
much shorter one of June 3, 1918, at Corona. There was 
a marked difference in light, both as seen visually and as 
shown by the photographs, between the inner corona 
and the outer extension. The large red prominence was 
a startling object. 

Clear indications were had with r ard to a magnetic 
effect in accordance with the results T o tained at previous 
solar eclipses. 

There was a steady slight decrease in temperature 
from 12” G.M.T., 0.7 minute after the first contact, to 
12.7” G.M.T., and then a more rapid decrease until 
14“ G.M.T., when the minimum temperature of 79.4‘’ F 
was reached. This time (14”) was approximately 0.4” 
later than the middle time of totality. The increase in 
temperature after 14” was rapid, the niasimum 82.7” F 
being reached at 14.9” G.M.T. The hypo am for May 29 

71 per cent at 12” 8.M.T. steadily increased to 75 per 
cent at 14” G.M.T. There was a more rapid decrease 
from lSh G.M.T. to 15h G.M.T., when the humidity was 
66 per cent. The maximum humidity, therefore, occurred 
at 14h, or a proximately 0.4 hour later than the middle 
time of tota ?i ity. The barogram showed nothing marked 
during the time of the eclipse. 

d 5 

showed the followin effect: The humi r ity, which was 

VELOCITY OF T H E  WIND IN HIGH ALTITUDES IN CLEAR 
WEATHER. 

By CH. MAURAIN. 
[Abstracted from Compttrs Rendus, July 15,1919, pp. 79-82] 

In order to determine the average 
estreme altitudes, as many records 
as possible were’assembled, and of 
taken which attained altitudes greater than 10 kilo- 
meters. From 19s such flights it wm found t1in.t the 
mean speed of the whd increased in an almost linear 
manner from 5 meters per second at  an altitude of 500 
meters, to 15.6 meters per second at 11,000 meters, after 
which it began to decrease until it reached in the nei hhor- 
hood of 8 meters per second at 19,000 meters. Ofthese 
flights, there were 11 in which a speed greater than 40 
meters per second was observed, 2 in which it exceeded 
50 meters per second, and one which ga.ve a vnlue of 55 
r-ieters er second. The last was ol>served at Pavie.- 
c?. L. &. 

T H E  MONSOONS OF TUNIS.  
By J .  ROUCH. 

[Abstracted from Annales de Geogmphie, vol. S., No. 153, pp. 226229, 1919.1 

The monsoon, the most iniportant eflect of the unequa 1 
heating of the continents and the oceans, is, escept in a 
very few regions of the world, mn.sked by the general 
circulation. The presence of this effect can, however, be 
clearly dernonstmted by n. method due to Allard and 
An ot: 

#he mean wind observed in any season is considered as 
resolvable in to two components-the mean aiinua.1 wind 
and a seasonal (monsoon) wind. From the tria.iigle of 
velocities it is evident that the seasonal wind (monsoon 
component) is given by the di onal of the arallelogram 

observed in the given season. 
constructed on the mean annua T wind and t E s mean wind 

Upon constructing the seasonal (monsoon) components 
by this method, and expressing each in terms of the 
mean nnnua.1 wind, for sis selected stations in %nis, it is 
found that there is a strong winter moiisooii component 
normnl to the coast line, and directed toward the sect, for 
all const stations, and tha.t there is an equal monsoon 
compoiien t, oppositely clirectecl, in summer. 

At the inland stations, liowerer, the effect is scarcely 
noticeable. At 200 kilometers from talle coast the seasonal 
(iiionsooii 1 compoiients are practiczlly ilil. Since isobaric 
charts show that the relntive distribution of ressure 

reversed hetween the two seasoiis, this fact can not be 
esplaiiied if it is assumed that the diflereiices of ressure 
are alone responsible for the winds. Probaby the 
temperature rsdient, which is steep near the coast, must 
also be cons1 3 ered. 

It is known that a t  some :Iltitude the direction of tho 
moi!soO11 wind should be opposite to that of the surface. 
The nerologicnl observations nt Bizerte and at Sousse, 
Tunis, :ire espected to fur!iish inform:ition as to this 
:iltit,ucIe raris tion.--E. W. W. 

over the eijsterli Mediterrniieaii and southern f uiik is 

ATMOSPHERIC WATER. 

By OYCAiZ E. ?Vf:IEINZER. 

[Abstracted froin “ Outline and Glossnry of Ground-water Hydrology,” an unpub- 
lished U. S. Geol. Surv.nmnuwript, pp. 1-7.1 

Tlie term “wa~ter” is used in geophysics to denote 
hydro en nioiioxidcb, or chemicnlly pure water, together 

hydrogen nionosidc 2.6 it esists in tlie enrth in its natural 
condition.” 

Tlie wutcr of the ea.rth n i q  be divided into three 
parts-(.l’) Atmos lieric water, the solid, liquid, and 
giseous w:hr w P iich esists in the atmosphere; (2) 
surface w:?ter, trhe solid, and liquid wnter which esists 
on the upper surf;icc of the lit~hospliere, i. e., in the ligdro- 
sphere: (3 1 sul>surfnce water, the solid, liquid, and 
g:iseous wstcr which csists l~c~lr>w t.lie surface of the 
lithosphere. Jfnter is often disch::.rgecl from the r,tnios- 
phere into the lithosphcro, ant1 vice vei-sit, but, the cape- 
c.iticls of these lwin limited, t-lie hydros here becomes 
the receptacle for ~ 7 1  water wliicli the ot g er “spheres” 
do not hold. Furthermore, the mwter-liolding capacity 
of thc a tmosphcrc s p c e  alone clmnges ra idly and 
gre:itly, snd tlie different parts of the a.tniosp P iere nlter- 
1i:rtely receive wa.t,er from, nnd yield wnter to, the hydro- 
sphere and the lithosphere. !rlie frequent c.hnnges in 
thc water cnpncitg of the o.tniospheric: spnca are the 
principa.1 cause of the continuous niorenient of water in 
the hydrosphere and lithosphere, and the principal 
a ency that prevents the attriiiiinent of static equi- 

‘iseoiis st.ate is known as 
r,tiiiosplieric wnter T~<.])O’. ‘IEe solid :mrl liquid water 
of the hydrosphcre niitl lithosphere, ant1 :dso m y  solid 
:tnd liquid water which mny exist in tlie n.tmosphere, 
nre tlie sources of atmospheric wster vilporj the process 
of conversion being hiomii as emporution, or vaporiza- 
tion. The term “ e v ~ ~ . p o r ~ t i ~ n ”  is d s o  used to designate 
Llie quantity of water that is evn orated. When thus 
used it is generally espressed a,s ieptli of liquid water 
removed from a specified surface, most commonly in 
inches or centimeters. The rntc of evapora.tion is 
expressed in units of depth per unit of time. The evap- 

with t s ie solid, liquid, and $nseous materials held by tlie 

li f Irium in the water of the enrth. 
Atmospheric water in the 


